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1. Organization and Overview
1.1 Introduction
This Mathematics Scholarship Program (MSP) operated from 1 August 1998 to 31 May

2004 in the Mathematics Department at Alabama A&M University (AAMU). It was supported

by the Historically Black College and Universities (HBCU) and Minority Institutions

Infrastructure Program of the U.S. Navy. The program director was Dr. Enoch Temple and his

administrative assistant was Ms. Theresa McCants. Various other duties were performed by a

variety of mathematics faculty members.

1.2 Overview

A primary goal of this project was to improve the quality of science, engineering and
mathematics programs at AAMU. Another goal was to increase the number of under represented
bachelor degree graduates who are prepared to do graduate work in the sciences. The project
proposed to achieve its goals by using a five-fold approach: 1) Recruit high-ability students into

a summer enrichment program for recent high school graduates who have committed to major in

science, engineering or mathematics (SEM). 2) Provide each recruit with a scholarship provided

he/she enrolls in SEM during follow-on fall semester. 3) Require each recruit to take a core of
courses in statistics and mathematics while retaining a major in SEM. 4) Have each participant

to formulate and execute a statistics research plan and report findings in a well-written report. 5)

Have PI to engage in extensive research on student performance at AAMU. We have completed

the six-year funded project and this document is a final report.

2. Results of the Project

For the convenience of the reader, the project objectives are restated in this section
followed by actual outcomes for the stated objective.

Objective I:  Recruit high-ability students into a summer enrichment program for recent high
school graduates who have committed to major in science, engineering or
mathematics (SEM).

QOutcomes I: In January of 1999 and 2000, the Director of the MSP developed a brochure that
describes the scholarship program. The Administrative Assistant distributed a
copy of this brochure and an application form to a large group of high schools
throughout the state of Alabama. In 1999, 30 complete applications were

received and 26 were received in 2000.




In November 2000, the AAMU Project Director was notified that the Office of Naval

Research (ONR) would focus future Infrastructure Program funding on other important

needs such as instrumentation and research. This meant that this Education Program

(N00014-98-0764) must under-go a phase-down and was invited by ONR to submit a

phase-down proposal which was to cover June 2001 through May 2004. The phase-down

proposal was submitted and subsequently funded for above mentioned phase-down

period. Because of the phase-down, no new students were recruited in 2001, nor in later

years.

Objective 2:

Outcomes 2:

Provide each recruit with a scholarship provided he/she enrolls in SEM during
follow-on fall semester.

Of the 56 applications received in 1999 and 2000, a total of 27 scholarships were
awarded over the two-year period: 17 in 1999 and 10 in 2000. In Summer 1999,
one student withdrew because of being home-sick and another dropped out
because of unknown reasons. A follow-up investigation revealed that the last
dropout enrolled in another university, but later dropped out of that university.
Therefore, this program retained 25 students for at least 1 year. Of the 25, 15
were among the 1999 enrollees and 10 had enrolled in 2000. Table 1 shows the
number of scholarships awarded and the number who graduated with a BS degree
in SEM. Table 2 shows how scholarship awards were distributed over the SEM
majors. Eight students in Table 2 changed their major out of SEM or transferred

to another institution or simply dropped the MSP because they were unsuccessful

in the calculus sequence and/or the statistics courses.

Table 1: Graduation Numbers in SEM

Year Entered Awarded Changed Major | Transferred out | Graduated with
Scholarship but remained at of AAMU SEM Major
1999 17 3 3 11
2000 10 1 1 8
Total 27 4 4 19




Table 2: Distribution of Awards by Major

SEM Major Number of Number Graduated | Changed Major or
Scholarships Transferred
Awarded 5
Biology 4 1 3
Computer

Science/Math 19 15 4
Engineering 3 2 1
Physics 1 1 0
Total 27 19 8

Objective 3: Require each recruit to take a core of courses in statistics and mathematics while
retaining a major in SEM.

Outcomes 3: As shown in Tables 1 and 2, 19 of the 27 participants graduated with an SEM
degree. All SEM graduates completed the 18-hour statistics requirement. A few
students, especially the biology majors, found the statistics to be difficult. 4

Objective 4: Have each participant to formulate and execute a statistics research plan and
report findings in a well-written report.

Outcomes 4:  For the duration of this project, most students had several opportunities to conduct
research and present their findings in a well-written report. This is especially true
for those students who participated in summer internships. The internship issue
will be discussed later.

All MSP participants who became seniors, and were mathematics majors, enrolled
in a Senior Project class (MTH 481). Each MTH 481 enrollee selects a faculty
member who serves as his/her mentor. Participants in other majors were required
to enroll in a similar course that was offered by their major department. Specific
publications are listed in Section 4.

Project difficulties occurred as a result of not having enough statistics faculty
members who were available to serve as mentors. A lapse in the supervision of
student registration into MTH 481 generated this problem. That is, all the
scholarship students registered for the seminar at the same time. This problem
will be corrected for future seminar classes.

Objective 5:  Have PI to engage in extensive research on student performance at AAMU.




Outcomes 5: These outcomes are detailed in Progress Reports for 1999 and 2002. Section 5 of
the 1999 report shows the results of placement procedures which allow student
placement in mathematics courses to be more effective. The 1999 report also
reported on the assessment of the effectiveness of the elementary statistics course
(MTH 355). The 2002 Progress Report provided details of research that was done
on student performance. More specifically, this research sought to uncover the
relationship between performance variables (several types of GPAs) and other
student academic variables. The information from the 1999 Progress Report was
used to make adjustment in the teaching of MTH 355. The 2002 report identified
how certain demographic and academic variables drive academic performance.
Information from these reports may be used to improve the student selection
process when selecting students into future program that are similar to the MSP.

3. Other Activities

3.1 Student Workers

Five undergraduate student workers (work-study) were employed by the MSP per
semester. These students were SEM majors who were assigned to a variety of duties such as
computer lab assistants, tutors in mathematics, statistics or in a physical science. Each student-
worker was associated with at least one SEM faculty member who serves as a mentor for the
student-worker. Each student devoted between 10 and 20 hours to work activities.

3.2  Summer Internships

This summary of internship activities includes those internships offers received by any of
the MSP participants or any of the MSP-supported work-study students. Internship host agencies
were the University of North Carolina, Alabama A&M University, NASA, University of

Wisconsin, University of Iowa, Miami University (Ohio), National Science Foundation and

Elizabeth City State University (North Carolina), Alabama State University, Virginia ,

Polytechnic Institute, University of Colorado, University of Maryland, and Cornell University.

Table 1 shows how the MSP has influenced the growth trend in the number of internship offers

since 1999. The first year of MSP student participation in summer internships was 2000 and

MSP students received 8 of the 10 offers for that year. In 2002, MSP students accounted for

90% of internship offers in math/statistics while making up less than 25% of the mathematics

majors. The decrease in the number of internship offers in 2003 is due to a decrease



(graduations) in the number of MSP students available for internship participation. The 2004
column shows that some MSP seniors who graduated in May 2004 also participated in an

internship after graduation.

Table 3: Total Number of Summer Internship Offers in Mathematics/Statistics
YEAR 1999 2000 2001 2002 2003 2004

Number of — | |

Internship

Offers 3 10 21 30 18 6

33 Project Director’s Visits to other Universities

The Director of the MSP has visited several statistics departments at universities such as
the University of Alabama, University of Alabama at Birmingham, Harvard University and, the
University of Wisconsin (UW). During each of the visits, the role that AAMU may play in
supplying students to the visited graduate programs was discussed. See Section 7 for list of
graduate programs that have admitted MSP graduates. Three MSP graduates are at the UW
campus which is the largest number at a single school.
3.4  Graduate Assistants to MSP

The MSP supported a total of four graduate assistants. They all were enrolled in the
AAMU Master level mathematics education program. All of these students learned to use
computing packages such as SAS, MAPLE, and Minitab and assisted with computer lab
instruction for MSP students. Three of the graduate assistants graduated with a 4.00 GPA and
the fourth earned a 3.3 GPA. The four are currently teaching mathematics at the high school
level where they are among the few high school mathematics teachers who are prepared to teach
statistics.
4. Dissemination
4.1 Student Presentations/Papers

Each MSP participant completed a senior project which resulted in a written report and
oral presentation. Shown below are additional papers.

e Green, R. (2001), “Some Formulae for Evaluation of a Class of Single and Repeated
Indefinite Integrals,” Proceedings of the National Conference on Undergraduate
Research, March 15-17, 2001.




e Rambo, M. (2001), “Statistical Classification Methods Applied to Locally Collected Data
Sets,” Proceedings of the National Conference on Undergraduate Research, March 15-17,
2001.
e West, D. and Morgan R. “Two Bases for the Complex Binary Number System”,
Proceedings of the National Conference on Undergraduate March 15-17, 2001.
e Carmichael, L and Green R. had paper accepted for the 2002 National Conference on
Undergraduate Research. However, they did not go to Utah to make the presentations.
4.2  Papers and Presentations by Staff
In order to brief the AAMU faculty and administration on the progress of this project,
several on-campus seminars were sponsored by the MSP. Additional presentations are listed
below.
e Temple, E (2000), “Student Performance Assessment Research and Its Application to
Curriculum Development,” Appeared in Materials presented at the NASA MU-SPIN
Ninth Annual User’s Conference. Miami, Florida.
e Temple, E. (1999), “Research in Student Performance”, a paper presented at the Annual
Regional HBCU Summit on Retention. Ocean City, MD.
e McCants, Theresa (Administrative Assistant to MSP), (2001), “A Description of the
Mathematics Scholarship Program’. Presented at an AAMU Seminar.



Sutpuag

papung

papun joN

papung 10N

papung

papun JoN

00°0L6°66T$

00°000°9%

00'98%°C11°1$

00'¥T6°079$%

00°LSE611S

00°0SLTIT'1$

sjuapry§ 2jenpeidiopun)
Sutrosurduyg

pUE 90UIIS 10}
wWN[noLINY) SONsuelS v

$onSIIeIS
parpddy w1 s1s3sR N WV

Apmig [e10300Qg
10§ SIB[OUDS JBNON

ele(g [enoadg Suisny
SISAJeUY JUBUITILIOSI(]

SUEIONSHE)S
103 sdrysurajug

u uonedionied pue
90UBULIONRJ JUIPIIS

YOIBISaI SDIAIOG
3[eSH 10] aImonyseu]
[eonsnEIg

101831359AU] [edIoUlld,
‘Jusdo]aaap Iapun st uOHEpUNO{ Ueo[§ 3y} 0} [esodoid v
‘yustdoaAap 1opun st [esodoid JSN Uy

sjdway, yoouq "1g pg y00T/Cl/¢

ojdwa], yooug "I  UONEPUNO. UEO[S £00¢/51/01

sdwa, yoouy "1 pd T00T/1/11
apdwie ] yoouq "1 ANO T00Z/0€/01
ojdway, yooug 1q  ApouUL-VSYN 002/€1/9

surydoy] uosduwreg “1(] sImonyselyu] ¢00T/1¢/1
yosye ydasor "1 10X 1504

«odwa} yoouq i

00T ‘1€ ABJAl - 100T ‘1 19quIdd3( U33m)ag papluqng sjesodoag ‘v 2lqe L

S




6. Program Graduates who are in Graduate School
The 19 MSP participants graduated between May 2003 and May 2004. The number of

participants who have been admitted to graduate school is listed below.

Table 4: Graduate Admission
NUMBER ADMITTED SCHOOL 1 MAJOR
3 | UniVersity of Wisconsin | “Statistics
North Carolina State
1 University Statistics
1 University of Alabama Mathematics
1 University of Michigan Statistics

University of Alabama at

1 Huntsville Engineering

University of South Alabama

1 (Mobile) Unknown
1 Alabama A&M University Physics
1 DePaul University Computer Science
1 Towson University Statistics
Note 1: There are other students who have applied for graduate school admission but have

not yet informed the Director of their application outcome.
Note 2: One MSP graduate has completed the Navy’s Officer Candidate School and is
now assigned to the National Security Agency.
7. Graduation Impact
Table 5 shows the average undergraduate AAMU enrollment in SEM departments over
years 1998-2002. Year 2002-2003 has been added for the Mathematics Department because its
data was available for this report. Furthermore, MSP had its first graduates in 2003. Table 5
also shows the impact of the MSP on the Mathematics Department’s enrollment, number of
graduates, number admitted to SEM graduate programs and number of internships offered. The
impact of MSP on other SEM departments is not impressive. This is because the Mathematics
Department contained the largest number of MSP participants while other departments retained

at most two through graduation.



Table 5: Undergraduate Enrollment/Graduate
Department Year Average Total: | Number Number Number of
Enrollment | Graduated | Gradiated | Admitted to Internships
Per (Fall, - Withat | Graduate Offered
Semester Spring, Least School in Undergraduate
(Fall, Summer) 3.00 GPA SEM Students
Spring) ' .
Mathematics | 1998-1999 33 5 2 | 3
1999-2000 45 7 4 1 10
2000-2001 45 8 3 1 21
2001-2002 50 8 4 0 30
2002-2003 52 15 10 5 18
Computer 1998-1999 502 i10 8 10 0
Science
1999-2000 607 99 10 34 0
2000-2001 726 107 11 14 4
2001-2002 655 112 18 32 16
Industrial 1998-1999 64 7 1 1 2
Technology
1999-2000 87 9 3 3 2
2000-2001 101 16 5 9 1
2001-2002 106 22 9 12 2
Physics 1998-1999 24 5 3 3 2
1999-2000 32 6 3 2 2
2000-2001 20 11 9 7 4
2001-2002 15 2 1 1 1
Chemistry 1998-1999 30 5 2 1 1
1999-2000 28 4 2 0 1
2000-2001 22 6 2 1 2
2001-2002 25 7 3 2 2
Plant/Soil 1998-1999 36 6 3 2 4
Science
1999-2000 35 5 2 2 3
2000-2001 37 7 4 3 4
2001-2002 32 7 4 3 8
Biology 1998-1999 372 38 12 7 2
1999-2000 365 52 22 10 2
2000-2001 417 165 36 14 10
2001-2002 420 93 30 8 10




8. Plans to Build on Project’s Outcomes

This report shows that AAMU has demonstrated success with its undergraduate minor in
applied statistics. The Director of the MSP, with the support of the AAMU Graduate Dean, is in
the process of studying the feasibility for developing a Professional Science Masters (PSM)
degree program in applied statistics. It is anticipated that a PSM will build on these successes
and hence the existing undergraduate statistics minor will become stronger. The small funded
grant from the Sloan Foundation (see Section 5) supports the above mentioned feasibility study.

A follow-on proposal to the Sloan Foundation is under development.
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